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# Umbilical Deployment Device 

NASA’s next-generation Mars rover encompasses this novel landing technique. 

NASA’s Jet Propulsion Laboratory, Pasadena, California 


The landing scheme for NASA’s next- 
generation Mars rover will encompass a 
novel landing technique (see figure). 
The rover will be lowered from a rocket- 
powered descent stage and then placed 
onto the surface while hanging from 
three bridles. Communication between 
the rover and descent stage will be main- 
tained through an electrical umbilical 
cable, which will be deployed in parallel 
with structural bridles. 

The V^-inch (13-mm) umbilical cable 
contains a Kevlar rope core, around 
which wires are wrapped to create a cable. 
This cable is helically coiled between two 
concentric truncated cones. It is deployed 
by pulling one end of the cable from the 
cone. A retractable mechanism maintains 
tension on the cable after deployment. A 
break-tie tethers the umbilical end at- 
tached to the rover even after the cable is 
cut after touchdown. This break-tie allows 


the descent stage to develop some velocity 
away from the rover prior to the cable re- 
leasing from the rover deck, then breaks 
away once the cable is fully extended. The 
descent stage pulls the cable up so that re- 
contact is not made. 

The packaging and deployment tech- 
nique can store a long length of cable in 
a relatively small volume while maintain- 
ing compliance with the minimum bend 
radius requirement for the cable being 
deployed. While the packaging tech- 
nique could be implemented without the 
use of break-ties, they were needed in this 
design due to the vibratory environment 
and the retraction required by the cable. 

The break-ties used created a series of 
load-spikes in the deployment signature. 
The load spikes during the deployment 
of the initial three coils of umbilical 
showed no increase between the differ- 
ent temperature trials. The cold deploy- 


ment did show an increased load re- 
quirement for cable extraction in the re- 
gion where no break-ties were used. This 
increase in cable drag was superimposed 
on the loads required to rupture the last 
set of break-ties, and as such, these loads 
saw significant increase when compared 
to their ambient counterparts. 

While the loads showed spikes of high 
magnitude, they were of short duration. 
Because of this, neither the deployment of 
the rover, nor the motion of the descent 
stage, would be adversely affected. In addi- 
tion, the umbilical was found to have a 
maximum of 1 .2 percent chance for recon- 
tact with the ultra-high frequency antenna 
due to the large margin of safety built in. 

This work was done by Michael W. Shafer, 
John C. Gallon, and Tommaso P. Rivellini of 
Caltech for NASA’s Jet Propulsion Laboratory. For 
more information, contact iaoffice@jplnasa.gau. 
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Rover release 
Rover deployment 
Rover snatch 
First ground contact 
All wheels down 
Touchdown confirmation 

• All cables cut 

• Descent stage begins fly away 
Retraction line extracted to 
hard-stop. Break-tie snaps 
Descent stage flies away 
Umbilical Cable 

Retraction Line Figure Not to Scale 
Bridles 
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Touchdown Sequence for Mars Science Laboratory. 
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